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of the air compressor; Fig. IV, a longitudinal
! tends from said annular port channel to the
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Ta all whom it may cancern .
Beitknown thatI, JosgrH H. CHAMP, a citi-

zen of the United Sta,tes, and a resident of

Cleveland, county of Cuyahoga, and State of

Ohio, ha,ve invented certain new and useful

| Impmvements in Hydraulic Ai r-Compressors,
of whieh the following is a specification, the

principle of the uwentmn being herein ex-

plained and the best mode in Wthh 1 have

contemplated applying that principle, so as
to distinguish it from other inventions.

The annexed drawings and the following
description set forth in detail, one meeham-
cal form embodyving the mventmn such de-
tail construction bemﬂ' but one of va,mous me-
chanical forms in which the prmelple of the
invention may be used.

In said annexed dmwmgs———ﬁ‘wure I repr o-
- senis alongitudinal vertical section of my im-

proved air compressor; Fig. II, a longitudi-
nal section,—on a smaller scale_,—,-—of aﬁother
form of such alr compressor; Kig. III, a lon-
gitudinal vertical section of still anoth er form

vertical section, taken on | the line IV—_—IV in
Fig. V, of the form of air compressor illus-
trated in Fig. I, and Fig. V, a transverse ver-

tical section of said form of air compressor,

- taken on the line V—V in Figs. I and IV.
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A main casing, A, which contams the valve

mechanism, has a cylmder B, secured to one '

side, said cylinder being secured to the cas-
ing at one end and projecting horizontally
from the casing. As said cylinder B is the
cylinder in which the air 1s compressed by
the action of water, and water is always at

one side of the piston in said cylinder while :
i chamber by means of a channel, m3 and the

- other port, m’, communicates with the upper

air is always at the other side of said piston,

-said cylinder is properly termed the air and

water cylinder. A water cylinder, C, is se-

~eured to the dmmetueal]y 0pp051te mde of.

the main casing, and projects horizontally
from the latter. T'wo pistons, D and E,—re-

spectively an air and water piston and a wa-
ter piston,—reciprocate in the two cylinders,

and are connected by a piston rod, I, sliding

in a suitable bearing, A’,in the main casing.
The main casing is formed with a piston
chamber, A®%; avalve chamber, A% above said
50 piston chamher} of a smaller diameter than
the latter, and communicating Wlth the same;

I
{
’

:

| channsl, mt

cating with the same.

l

ports.

land a stlll smaller valve ehamber A% above
the lower valve chamber A? and communi-
. A water inlet, G, en-
ters the upper end of the piston cha,mber,
and a water outlet, I, extends from the up-

per end of the lower valve chamber. A chan-

55

nel, g, extends from the water inlet to the

upper end of the upper valve chamber.
The lower valve chamber is surrounded by
an annular channel, ¢ which communicateés

| with the interior of the vahfe. chamber by an
annular series of holes, a’, or similar annular
A channel, K, e}:tends from the annu-

lar port channel to the outer end of the wa-
ter cylinder C, and a channel, I’, extends from

saild annular port channel to theinner end of

the air and water eylinder, so that the corre-
sponding ends of said two cylinders are both
connected to the same port of the valvecham-
ber. The upper and smaller valve chamber
Atis surrounded by an annular channel, ¢
which communieates with the interior of the
valve chamber by an annular series of holes,
¢’ or similar annular ports. A channel, J, ex-

innerend of the water cylinder. A main con-
trolling valve, L, slides in the piston chamber
and valve uhambels and is provided with a
large actuating plston I/, within the piston
cha,mbel a valve piston, L‘2 of smaller diam-
eter, in the larger valve Lhambez and a still
smaller valve plstm:a L2 in the smaller valve
chamber. A hemzental valve chamber, M, is
formed in the maln casing, and has two annu-

| lar ports, m and m/ Surroundmﬂ' 1t and a port,

m?, near one end. One, m, of said ports com-
mumeates with the lower end of the piston

end of the pIStOH chamber by means of a
with the upper end of the larger valve cham-
ber A% by a channel, m?, and through said
chamber and channel, with the Watel outlet.
In the same manner, the portm’, at the oppo-
site side of the port m, eammunwates with
the water inlet thmu'ﬂ'h the channel m? and

-the upper portion of the piston chamber.

A valve, N, which I shall term the primary

valve, in eantmdmtmetu}n to the main con-

trolling valve L,—said primary valve being

6a.

o
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I'he end port m~, communicates
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;sald ]atter valve, whlch agam eﬁntmls the aet-
%na,tlnﬂ* ﬂmd for the p1st0ns‘-—'—r'emproeaiten m

4.0
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'e?-tfhe p

-as 1llustrated in the dmwmﬂ's, and the water

inlet will be assumed to be connected to a
suitable source of water under pressure, such
as a water service pipe, and the water outlet
to openinto a suitable waste. The actuating
water passes from the inlet, through the valve
chamber and the port and cha,nnels to the
outer end of the water cylinder and tothein-
ner end of the air and water c¢ylinder. The
air which has been drawn into the alr por-
tion of the air and water cylinder at the pre-
ceding stroke of the pistons, will be com-
pressed by the air and water piston, which is
forced outward by the joint pressure of the
connected pistons,—the force of compression

being equal to thesum of the water pressure |

upon the two pistons, less frictional resist-
ance. When the pistonsg arrive at the ex-
treme of their stroke, the water piston will
bear against the projecting end of the pri-
mary valve stem, and will shift said valve so
as to bring the pmt m which communicates
with the lower end of the valve piston cham-
ber, into communication with the port m*
which communicates with the waste. This
will allow the pressure of the inlet water,—

aeting from aboveupon the valve piston,—to

force sald

piston down and to thus shift the
main controlling valve soastobringthe inner
end of the airand water cylinder and the outer

| :b-oth- mdes of the port m, whﬂe the other p}.s- Q
Permanently between the other port |
Thﬁ: .

]

HI 't;he' ch‘anuel K, whlch cﬂnnects thes
REREEREERRERE R éiarger va.lm chamber and the outer end of | 1
: d‘lspiensed Wlth a,ndi §

~open thmugh we euter snde of the wa,ter pls-Q

EREEIRE :t_on and 1mmedmtely msxde of thie au‘ and wa-;

i

herein explained. Change may therefore be
made as regards the mechanism thus dis-

- closed, provided the principles of construc-

tion set forth in the following claims are em-
ployed.

I therefore particularly pomt out and dis-
tinctly claim as my invention—

1. In an air compressor, the combination of
an air and-water cylinder, a water cylinder,

:my mventwn ma,y be employed for the mode -

10§

LIO

pistons respectivelyin said eylinders and con-
nected together, and valve mechanism con-

trolling the simultaneous admission or ex-
haust of the actuating fluid to or from the
air and water piston and the corresponding
face of the water piston, and the correspond-
ing exhaust or admission of the actuating
fluid from or to the opposite face of the water
piston, substantially as set forth.
« 2, In an air compressor, the combination of
an air and water cylinder, a water cylinder,
pistonsrespectively in said cylinders and con-
nected together, and valve mechanism con-
trolling the actuating fluid at one side of the
air and water piston and at both sides of the
water piston, substantially as set forth. ¢

3. In an air compressor, the combination of
an air and water cylinder, a water cylinder,

pistonsrespectively in said cylinders and con-

nected together, and valve mechanism actu-

} ated by sald pistons and controlling the actu-
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'a,tmg flnid at one sxde'ohf the air and water

- piston, and at both sides of the water p1st0n,

substanmally as set forth.
4, In an air compressor, the combmatmn of

5 an alr and water cylinder, a water eylinder,
pistons respectivelyinsaid cylinders and eon-
nected together, a main controlling valve op-
erated by the actunating fluid a,nd control-

ling said fluid at one side of the air and wa-
to ter piston and at both sides of the water pis-

ton, and . a primary valve in the path of the
pistons and controlling the actuating fluid
for the main valve, substantially as set forth.
In testimony that I claim the foregoing to
be myinvention I have hereunto set my hand 1 g
thls 13th day of February, A. D. 1893.
- JOSEPH H. CHAMP.
Wltnesses
WM. SECHER,
J. C. TURNER.
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